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Human-Centred Design Issues
for Immersive Media Spaces.

In the traditional practices of information technology design, designers have been
constrained by economic and organisational issues that define the technology we
build. People have used Information Technology (IT) to do their work and the
technology has been designed for that purpose. The extension of information
technology use into domains and activities that are not work-defined, such as visiting
museums, means that the design process is not constrained in the same way. At the
same time though, people who use the technology are not constrained in the same
way either – they are free to engage with it or not. One result is that the quality of
their experience of technology use has become increasingly central to the
technology design process itself.

Toni Robertson
Tim Mansfield
Lian Loke
University of Technology
Sydney

This paper is about the design of BYSTANDER, an immersive environment
composed of image sequences of still photographs, texts and sound. BYSTANDER
is designed for a largish (minimum three by four metres), darkened gallery or
museum space with eight channels of sound and four large projection screens
configured as a four-walled room. It is the latest work in a suite of multimedia
artworks ‘Life After Wartime’ created since 1999 by Ross Gibson and Kate Richards,
assisted by a production team that has included a graphic designer, a composer
and several programmers.
The development of BYSTANDER is a research project where researchers and
designers with backgrounds in human-centred design approaches and methods
from information technology environments joined an existing collaboration of artists
in the project team. Their motivation was to investigate how the methods,
tools and techniques developed to support human-centred design approaches
within traditional IT design practices might be made useful in designing the potential
interaction and experiential opportunities within immersive, three dimensional
spaces, such as BYSTANDER. It was intended that the careful use of human-centred
technology design methods in the development of BYSTANDER could reduce the
risk of a chaotic user experience and instead foster a more meaningful, reflective
and satisfying engagement with both the semantic and aesthetic content of
the environment.
This paper examines the role traditional human-centred design methods played in
the development of BYSTANDER and reflects on their usefulness in novel social and
cultural contexts. Using the future experience of those visiting BYSTANDER to both
focus and ground the design process provided a constantly available, alternative
perspective to technology-driven priorities. Iterative evaluation of a range of mock-up
prototypes has enabled the elimination, by design, of potential major usability
problems before resources were committed to building the first working prototype of
BYSTANDER itself. At the same time though, traditional methods of human-centred
design, such as personas, user scenarios and various usability evaluation methods
need to be extended to capture and explore the affective potential of immersive
environments if they are to be useful tools to think with through the process of
designing those environments
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HUMAN-CENTRED DESIGN ISSUES FOR IMMERSIVE MEDIA
SPACES
In the traditional practices of information technology design, designers have
been constrained by economic and organisational issues that define the
technology we build. People have used information technology to do their
work and the technology has been designed for that purpose. The extension
of information technology use into domains and activities that are not workdefined, such as visiting museums, means that the design process is not
constrained in the same way. At the same time though, people who use the
technology are not constrained in the same way either—they are free to
engage with it or not. One result is that the quality of their experience of
technology use has become increasingly central to the technology design
process itself.
This paper is about the design of BYSTANDER, an immersive environment
composed of image sequences of still photographs, texts and sound.
BYSTANDER is designed for a largish (minimum three by four metres),
darkened gallery or museum space with eight channels of sound and four
large projection screens configured as a four-walled room. The development
of BYSTANDER is a research project where researchers and designers with
backgrounds in human-centred design approaches and methods from
Information Technology (IT) environments joined an existing collaboration of
artists in the project team. Their motivation was to investigate how the
methods, tools and techniques developed to support human-centred design
approaches within traditional IT design practices might be made useful in
designing the potential interaction and experiential opportunities within
immersive, 3-dimensional spaces, such as BYSTANDER.
By the term human-centred design we describe a commitment to technology
design research, methods and approaches that prioritise the agency and
quality of experience of those who use the technology. Human-centred
approaches are motivated by a commitment to the usability and usefulness of
technology on the one hand and user-participation in technology design and
implementation on the other. They offer another perspective to technology
design than the more dominant technology-driven or management-driven
perspectives. Human-centred design has a long history in technology design
through areas of design practice such as Participatory Design, Socio-technical
Systems Design, Human-Computer Interaction (HCI), Social Informatics,
Computer-Supported Cooperative Work and even Agile Development
methods such as Extreme Programming (Beck, 1999, Rittenbruch et al.,
2002). Specific techniques include various kinds of user and usage field
studies (eg Blomberg et al., 1993; Plowman, 2003; Ireland, 2003), the
development and use of user scenarios and personas to drive the design and
evaluation process (eg Cooper, 1999; Bødker, 2000; Carroll, 2000 Grudin and
Pruitt, 2002), rapid and frequent prototyping coupled with ongoing evaluation
using a range of usability evaluation methods (eg Preece et al, 2002; Rubin,
1994) and the development and application of a range of design principles
and heuristics (eg Preece et al. 2002, Nielsen 2000). This set of techniques
have developed over the last two decades and are well-researched,

understood and tested.
It was intended that the careful use of human-centred technology design
methods in the development of BYSTANDER could reduce the risk of a
chaotic user experience and instead foster a more meaningful, reflective and
satisfying engagement with both the semantic and aesthetic content of the
environment. It was also hoped that designing in this way might improve the
'efficiency' of the process. In this context that meant that known usability
problems might be avoided rather than fixed at some later stage; that the
perceivability of particular effects and content combinations could be tested
and if necessary these could be rethought and redesigned before final
implementation made change too costly; that the technology did not drive the
process and become the content of the final environment and, most
importantly, that the designers could maximise the possibilities of engagement
between the room and those who visited it. In this paper we reflect on the
contribution, to date, of human-centred design methods to the development of
BYSTANDER.
Some background
BYSTANDER is the latest work in a suite of multimedia artworks Life After
Wartime created since 1999 by Ross Gibson and Kate Richards, assisted by
a production team that has included a graphic designer, a composer and
several programmers. In addition to BYSTANDER the suite consists of four
screen-based ‘interactive’ works, a print exhibition, a live performance and a
website (Life After Wartime). All the works in the suite are based on a
collection of several thousand images, taken by forensic detectives in Sydney
between 1945-1960, that were selected from a much larger archive of crime
scene photographs stored at the Justice and Police Museum in Sydney.
Gibson has intensively researched and organised the archive over some
years, using both intuitive and historical techniques to recognise existing
patterns and to create new ones that, in his own words, “can add new
meanings and moods that have the power of fictions but are historically
founded’ (Gibson, interview). The photographs, themselves, are incredibly
seductive, hugely evocative images that can easily stand alone as museum
and/or gallery artefacts in their own right (see Life After Wartime for
examples). In addition, Gibson has contributed approximately 1500 original
short texts to the ‘raw material’ for the BYSTANDER project and there are
also thousands of sound files. (Australia Council (2003) Richards, 2004; Life
After Wartime).
The particular ‘exhibition’ objective of the BYSTANDER project, is to develop
an immersive interface for the collection. Museum and gallery visitors can
enter a four-walled environment. Each wall is a projection screen fed by a
data-projector connected to the database of images, texts and sounds. The
sensor-surveyed space of the room is the interface to the collection. The idea
is that when someone enters this room they are immediately able to respond
to the historical material and the room itself will respond to their presence and
activity by changing what material is revealed and how it is displayed. If there
is little or no motion in the room then the photographs are displayed at full size
and the various captions appended in a predefined ‘meaningful’ way. Once
movement is detected then the data ‘takes flight’, shrinking in size, flocking
and fleeing until stillness in the room settles the collection for visitor
contemplation.

The longer term aim of the BYSTANDER project is to develop a generic,
tailorable environment that can be used to display other collections in
museum and gallery environments. BYSTANDER is also a prototype for how
such an exhibition space might be used.
Designing BYSTANDER
At the very beginning of the project, the first author interviewed Gibson and
Richards about the previous works in the Life After Wartime suite and their
design aims for the BYSTANDER project. Both were clear about the kind of
experience they wanted the room to make available to people who visited it.
. . . an environment in which something of theirs [the visitor's] which has been
wanting or needing to push through can come through, rather than what museums
used to think which was “we’ve got to teach these dummies something”. It might just
be that we provide a service which is some place to think and feel a bit differently
(Gibson, Interview)

When asked how long people were expected to remain in the room, Richards
nominated ‘6 minutes’ and Gibson ‘between 20 seconds and 20 minutes’. This
short potential time of engagement provided one of the major constraints on
the interaction design of BYSTANDER. In addition to looking at the pictures,
reading the texts and listening to the sounds that surrounded them, it was
intended that visitors in the room could also notice that the room was in some
sense ‘aware’ of their presence and activity and was altering the way the
material was displayed in response. The problem was how, amid such
richness and complexity, would people recognise that a particular change was
not part of the display itself but a response to their presence.
Tools to think with
Very early in the project a number of personas and related use scenarios
were developed, by the team members with an IT design background, to
represent the expected museum audience and their activities in the room. The
intention was to provide some tools for the design team ‘to think with’
(Suchman, 1994) that would make the potential visitor’s possible experience
of the room a driver of the design from the very beginning. Neither the
personas, nor the use scenarios, were taken up by the broader team. There
are at least three possible explanations which are, by no means, mutually
exclusive. The first is that there was no actual user research done, before the
actual design process began, on which to base the scenarios and personas
and they were developed from the artists impressions of those who visited
similar exhibitions in the past who they described as 'usual museum goers,
retired people, school groups, others' (Initial interview). This lack of
preliminary research has been identified as one of the reasons why some
uses of scenario based design is unsuccessful - the representations of people
and their activities do not match those who ultimately use particular
technology (Cooper, 1999; Bødker, 2000).
The second possible explanation is that the members of the design team
without an IT-design background had no experience of scenarios and there
was no place made in the design process for them. The artists seemed
content with only the most basic abstraction of the potential visitors to the
room focusing their interest, instead, on the design of the behaviour and
aesthetics of the room itself.

A third explanation is that in the design of technology, such as BYSTANDER,
that offers such a complex perceptual experience, traditional personas and
scenarios might be more appropriately used later in the design process when
more concrete representations of the developing environment were available
to the designers. It was difficult to imagine what the room might feel like to be
in without some model of the room that could provide some ground for that
imagining. These scenarios and personas will be introduced again to both
drive and ground the evaluations of the first basic working prototype and the
iterative rapid prototyping process. In hindsight they may have been more
effective had they focused very specifically on the embodied potentials and
constraints real living people will always bring to immersive environments
such as BYSTANDER.
Prototypes – looped mockup
Also early in the project, one of the existing works in the Life After Wartime
suite was used to provide a simple prototype to help identify the potential for
action and response between those visiting BYSTANDER and the room itself.
A CD of recordings of previous exhibitions of the collection, provided some
looped footage that could represent the display on just one of the four walls in
the final environment. That footage consisted of a subset of images and texts,
of different sizes, moving over a black background. It was displayed on a
normal projection screen and a person, unfamiliar with the collection, stood a
couple of metres away and watched it. The viewer did not know if the images
and text displayed were in fact the same ones looping round, or if, indeed,
they were different. Instead they watched one particular image or text
intensively with little awareness of what else was being displayed on the
screen at the same time. When that part of the footage looped round again,
the viewer was looking elsewhere and did not recognise the repetition. This
was repeated three times each for a period of at least five minutes.
Clearly from this evaluation, if the presence of one or more visitors in the
room was to change the behaviour of the room itself, and if this change was to
be perceived, then it had to be very clearly differentiated from the existing,
already extensive, changes in display, image size, rate of movement and so
on. Moreover, it was also clear from this simple evaluation that the possible
number of noticeable visitor actions that could initiate a response from the
room were limited, not by the technology options available to sense and
respond to different visitor behaviour, but by the power of the images, texts
and sounds to fully engage the attention of those experiencing them.
This simple evaluation highlighted one of the major issues in designing
immersive environments. When people enter these environments how do they
know what is expected of them and how readily can they learn the ‘vocabulary
and grammar’ of a particular environment and the potential interactive
experience it can make available? This is the basic issue of classic HCI, the
design of input that can be recognised and systematically mapped to some
processing in the technology, the design of output that can be perceived and
understood by the person or people using the technology and some kind of
protocol for the exchange (Preece et al, 1994, p. 7). Ideally, in a classically
‘usable’ system, the technology should also provide feedback that the input
has been successfully interpreted and some perceivable information about the
available options for further action. When the interface with the technology is
the room itself, then the options for further action need to be part of the design

of the room.
Prototypes – dynamic mockup
A second prototype was built to explore a range of technical issues about the
display of the collection itself. These included the options for bringing together
different images, texts and sounds in real time according to some predefined
metadata stored with them, displaying these now related elements on a
screen so they moved across the space in some kind of relation to each other,
and gaining a deeper understanding of how such a display would appear to
the visitor. Interestingly, the same simple evaluation of standing and watching
the display on just one screen was used to evaluate the experience of this
prototype.
The observer still could not tell if the images were dynamically combined,
predefined and/or looping. But this prototype also had different elements
moving across the screen space at different speeds, at different sizes and for
differing lengths of time. This encouraged attention to the larger, slower
moving elements. But it also demonstrated that the close physical proximity to
a particular wall, that is inevitable in a four-walled environment, affected how
clearly a particular projected element could be perceived. Size, rate of
movement, the time a particular item was visible and the resolution and rate of
rerendering of items displayed were identified as variables that needed to be
adjustable not just in the final system but in any future prototypes that would
be used to fine tune the aesthetics and semantics of the room. Again the
simple evaluation of this prototype confirmed that there was limited value in
providing extensive interactive options within the technology itself. The power
and presence of the elements in the collection, already dynamically combined
and moving around in different ways, meant that anything beyond the very
basic awareness of presences and stillness would act as distracting noisy
chatter within the total immersive experience that BYSTANDER offered.
Conclusion
At the time of writing, the first substantial prototype is in development. This will
enable the collection to be displayed on all four walls, the items in it to be
dynamically selected and combined in real time and some of the identified
parameters that shape both the aesthetic and semantic experience of the
room to be adjusted. In turn the affective experience offered by BYSTANDER
can be more thoroughly and rigorously evaluated, again using methods
derived from human-centred technology design approaches.
Our two core concerns in this project are, firstly, how we as technologists
concerned with human-centred design might best assist with the design of
immersive, media spaces such as BYSTANDER and, secondly, how our
design tools and techniques need to be extended to make them useful and
usable in these design contexts. To date we have found that our insistence,
that the experience of those visiting the space needs to both focus and
ground the design process, has managed to provide some counter to
technology-driven priorities. Using an existing work from the Life After
Wartime suite and a basic dynamic prototype to drive simple heuristic
evaluations of human perceptual experiences and limitations in immersive
spaces, demonstrated clearly the need for very restrained interaction design
of the technology. This meant that potential major usability problems have
been eliminated by design before resources were committed to building the

first working prototype of BYSTANDER itself. But it is also clear that traditional
methods of human-centred design, such as personas and scenarios, if they
are to be useful tools to think with through the design process, need to be
extended to capture and explore the affective potential of immersive
environments.
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